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INTRODUCTION 

In August 1982 an attempt was made to measure the muta- 
genicity of gases emanating from vents on the Upper Ottawa 
Street Landfill Site. To this end 3 methods, modi? toca trons 
of the Ames assay, were designed and carried out (Report, 
Sept 1902.) None of inese methods gave an indication of 
the presence of mutagenic compounds in the gases tested. 
None of the methods had, however, been validated under con- 
trolled conditions in the laboratory, leaving the Signi- 
ficance of this result in doubt. Below is described an 
attempt to do this. Ine experimental methods used in the 
field have been repeated in the laboratory using the known 


mutagen ethylene dibromide. 


Naha. 
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MATERIALS AND METHODS 

The materials and methods used closely resembled those 
described in the September 1982 Report. Only strains TA98 and 
TMOOmwere ised. nemcharacteristics of these strains (His- 
tidine requirement, rfa character, ampicillin resistance and 


uvrB deletion) were confirmed at the time of the experiments. 


"Bag" method 

Ampicillin (0.1ml ofan 8mg/ml solution in 0.02N NaOH) 
was included im the top agar of each plete. Ethylene dibro- 
mide vapour was generated by pumping compressed air onto the 
chemical in a small side-arm flask. During the first experi- 
ment the chemical was at room temperature and during the 
second, on ice. The exhaust from the flask was forced 
into the “bag” through loosely packed cotton dressing as des- 
cribed (September 1982, Report). 

The method was carried out on two OCCas 1 0NnS-s detalls of 


which are given below. 


Assay 1 Assay 17 
Time on ice betore expo- Tahir 620 mt tie 2. ai Yos 
sure 
Flow rate into bag fad roma a ANG te | Sy LON ths 
(approx, ) ; 
Weight loss of chemical igo) a 14266 g 
Total curation Of 6x 0G- 230 min LZO0e mints 
sure 
Estimated abundance of Noo 11.3 ppm 
chemical in air 
Time on Tce arler Cxp0- hye. 24 STs ane. eo min. 


* ehemical was accidently spilt before second weighing 
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"Desiccator" method 

Plates were poured and arranged in desiccators, inverted, 
without lids and stacked on aluminum spacers. The desiccators 
were then placed in a cold room; for thir. 30 mins on the 
first occasion that the assay was carried out and for 4 hr. 
20 min. on the second. Ethylene dibromide was introduced to 
tme plates arcer partial evacuation (Approx. 70%) of each 
desiccator by allowing air to re-enter through glass vacutainers 
containing a known volume of the chemical which rapidly eva- 
porated. When evaporation was seen to be complete and atmos- 
pheric pressure Was restored, the desiccators were sealed. 
They were then returned to the cold room for 1 hr. 15 min. 
(finrst assay) or Tchr. o0omin. (second assay) before incuba- 


ton, aca oy oe 


"Bubbling" method 

Overnight cultures (8 ml) of TA98 and TA100 which had 
hee one dee fOr approx. <« Nr. were placed in a water bath at 
97°C, OMin was pumped at a rate of 4 co/jmin. uUsimg a Der is= 
taltic pump over a known weight of ethylene dibromide held in 
vacutainers in the same water bath. The exhaust was bubbled 
through each culture. Samples (approx. 0.5 ml) were taken at 
antervale for ac ure and placed in tubes in the water bath. 
Unexposed controls were left at 37°C for the duration of the 
experiment. At the end of exposure the tubes were placed on 
ice for approx. 1 hr. and the remaining ethylene dibromide 


weighed. Cells were then plated according to the normal Ames 


procedures except that the top agar contained ampicillin, 


prepared as described above. 


TA98 TA100 
Flow rate (approx. ) 4 cc/min. neaocew/ inline 
Duration of experiment Teo min. 180 min. 
Total Weight loss ot 42.6 mg 33.3 Mg 
chemical 
Estimated abundance of 27 ppm : 24 ppm 


ethylene dibromide in air 


RESULTS 

in al assays a PoOsttive response was observed with both 
TA98 and TA100. In agreement with already published data 
TA100 was more sensitive than TA98 to ethylene dibromide. 
Results for the 'bag' method are shown in Tables Teand Al. 
for the 'desiccator' method in Tables III and IV and for tne 
bubbling method in Table V. The desiccator method appeared 
to be. the most sensitive of the 3,;8extrapolation of results 
Sndicated that as little as S5appb ethylene dibromide could 
be detected by TA1OO. 

The 'bag' assay appeared to be less sensitive in the 
second experiment (Table Il). Howevem, an spite of a more 
rapid rate of air flow into the bag, the chemical was held 
on ice on this occasion - the evaporation rate of ethylene 
dibromide in the first experiment could not be calculated. 

It was clear that all assays were able to readily detect 
the mutagenic action of ethylene dibromide. The procedures 
used on the landfill in August 1982 were closely followed in 
these experiments and it is aweny that were mutagenic com- 
pounds present in sufficiently high concentrations they would 
have been detected at that time. 

Although the desiccator assay appeared to be the most 
sensitive method, plates were exposed to the drug for longer 
times in this method than in the others. Both this and the 
bubbling method suffer when complex and varying mixtures OF 
compounds are being evaluated (the situation on the Tandti)l). 


because only a limited volume of gas can be sampled. 
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Fig 1 - Mutagenicity of ethyl 
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